Evolution of receptors for proglucagon-derived peptides: isolation of frog glucagon receptors.
The mammalian proglucagon gene encodes three glucagon-like sequences, glucagon, glucagon-like peptide 1 (GLP-1) and glucagon-like peptide 2 (GLP-2). Each of these three functionally distinct proglucagon-derived peptides has a unique, but related, receptor. To better understand the origin of the unique physiological functions of each proglucagon-derived glucagon-like sequence we have cloned glucagon-like receptors from two species of frogs, Xenopus laevis and Rana pipiens. The cloned glucagon-like receptor sequences were found to be most closely related to glucagon receptors. To determine whether the evolutionary history of the receptors for proglucagon-derived peptides was the same as that inferred for the peptide hormones, we conducted a phylogenetic analysis using both parsimony and distance methods. We show that the evolutionary history of the receptors for glucagon-like sequences differ from the history of the glucagon-like sequences. The phylogeny of receptors for proglucagon-derived peptides is not monophyletic (i.e. they are not each other's closest relatives), as the receptor for the hormone glucose-dependent insulinotropic peptide (GIP) is more closely related to the glucagon receptor than either the GLP-1 or GLP-2 receptors. In contrast to the evolutionary origin of glucagon-like sequences, where glucagon is of most ancient origin, we found that the GLP-2 receptor has the most ancient origin. These observations suggest that the diversification of the glucagon-like sequences encoded by the proglucagon gene and of the receptors for these peptides occurred independently, and that either these hormones or their receptors have been recruited for new functions.